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I. Introduction 
Attention during this quarter has-been concentrated in the areas of 
digital filters, both analog and binary, d-c to d-c converters capable of 
working at input voltages as low as 100 millivolts and active,
 circuits 
using BC distributed networks. 
Prototypes of the analog digital filter and several d-c to d-c converters 
have been breadboarded. Measured characteristics of these circuits support 
the anticipated resultS., 
Consideration of the problem of miniaturization using hybrid techniques 
has been given to the prototype circuits. With this end in mind, a meeting 
was held with Film Microelectronics Inc. to discuss fabrication problems 
to be encountered in utilizing the facilities of our integrated circuits labor-
atory. The discussions with FMI were fruitful and future meetings are 
anticipated as the need arises. 	 - 
II. Active Circuit Synthesis Using BC Distributed Networks 
Mr. H. Mandi has continued the work on his doctoral thesis concerned 
with active circuit synthesis. This past quarter further studies of active 
filters using distributed BC networks have been made. Some initial atten-
tion has been given to the synthesis of various classes of filters using 
identical distributed structures. Suchan approach appears attractive from 
the viewpoint of both monolithic and thin film fabrication of distributed BC 
circuits. 
-
	
	 A paper entitled, "Synthesis of Low-Pass Linear Phase Active Circuits 
Using RC Distributed BC Circuits, and a letter entitled, "On the Synthesis 
of Active Distributed BC Circuits." have been sumbitted to the IEEE Trans-
actions on Circuit Theory for publication. 
HI. D-c to D-c Converters	 0 
Models of converters, both doublers and triplers, have been fabricated 
and investigated which can operate from a single mercury cell with efficiencies 
as high as 651o. Early circuits were designed for a single polarity output 
voltage. The latest models have dual polarity output voltages. 
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A quadrupler circuit operating from 0. 4 volts has been constructed 
with an output voltage of 1.3 volts. Using a 0.4 volt nuclear power source 
this latter circuit becomes an equivalent mercury cell with ratings of ma-
years rather than ma-hours. 
Significant results from the efforts devoted to the converters is attributable 
to the unique clock circuit developed for swithhing and the use of bipolar tran-
sistors as saturated switches. In the course of this development, it was 
found that oscillators using silicon bipolar transistors could operate at vol-
tages as low as 70 millivolts and at input powers of 10- 10 watts. At the 
present time a paper detailing the converter progress is being prepared for 
publication. 
IV. Prototype Oximeter 
Difficulty with the prototype oximeter was encountered which proved 
to be a limitation on the minimum acceptable signal. The HAD-130 
photo- dector amplifier was found to have excess dark current and off-set 
voltage. Additionally these problems were complicated by temperature 
sensitivity. It was found possible to . use an auxiliary HAD-130 to com-
pensate the signal processing amplifier. 
Increased attention will be given to this project in the next quarter. 
Additional personnel will be available, and it may be possible that a 
master's thesis will be devoted to the prototype instrument. 
V.(a) Binary-Coded Digital Filters 
• •
	
	 Investigations have been conducted into the operation of low-pass 
binary-coded digital filters. The present study has considered the synthesis 
• of a second-order Butterworth filter having a cut-off frequency of 100 Hz. 
A logic diagram has been developed for the binary computer operation con-
sidering 8-bit word-lengths for the sampled data. 	 • . 
Implementation of the filter using commercially available integrated	 • 
•	 circuit modules is presently being pursued. Consideration is being given 
• to the realization of such filters with a minimum of components consistant 
• •
	
with the accuracy required in order to minimize both weight and cost. 
2
It
Additional required operations that are being given attention are analog-
to-digital and digital-to-analog conversions, sampling and overall system 
control timing. 
V. (b) Analog Digital Filters 
The original approach to the analog digital filter using operational amplifiers 
and FET E s for switching, which demonstrated the viability of the theoretical 
work for a first order low-pass filter, has been extended to 2nd and 3rd order 
Butterworth functions. 
The first investigations used a sampling frequency of 10 KHz to obtain 
a cut-off frequency of 1 KHz. The sensitivity of the system to resistance 
values, anticipated in the theoretical analysis, was verified experimentally. 
This sensitivity increased as the cut-off frequency was reduced. 
Additional difficulties were encountered as the cut-off frequency was 
reduced. For the most part these appeared to be related to the operational 
amplifiers, particularly with respect to the d-c off-set, although it was also 
found that the physical configuration required careful consideration. These 
problems initially limited the cut-off frequency to about 70 Hz. Close 
attention to the details of circuit values and layout cleared up these difficulties 
to the extent that presently we have a satisfactory second-order Butterworth 
with a cut-off frequency of 10 Hz. 
VI. Projections 
During this next quarter greater emphasis will be directed toward the 
prototype oximeter and the problems of hybridizing the converter and 
buffer amplifier circuits. Further attention will also be given to implemen-
tation of the binary-coded digital filter to demonstrate the feasibility of this 
approach.
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